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PBETRAINING  CORBELATBS  OF  OSAIRFIItE  KARKSKANSHIP 

ABSTRACT 

Entering  USMA  cadets  of  the  Class  of  1967  were  studied  to  detezttlne  whether 
prior  weapons  ej^eriencey  intelligence,  or  their  parents '  or  their  own  attitudes 
toward  weapons  Influenced  their  subsequent  rifle  firing  scores  in  a  ''Trainfire*' 
marksmanship  course. 

On  a  questionnaire  administered  shortly  after  arrival  at  West  Point,  59  V** 
cent  reported  they  had  fired  at  least  250  shots  previously,  and  kO  per  cent  had 
a  prior  course  of  instruction.  Virtually  all  (96  per  cent)  (impressed  a  liking 
for  weapons,  and  73  per  cent  reported  they  expected  to  fire  in  the  vqpper  half  of 
their  class.  Most  (82  per  cent)  reported  their  fathers  as  either  in  flavor  of, 
or  not  objecting  to,  their  use  of  firearms,  and  43  per  cent  reported  their  fathers 
had  bought  then  weapons.  Mothers  were  less  encouraging  than  fathers  regarding 
owning  and  using  firearms;  however,  71  per  cent  of  the  subjects  described  their 
mothers  as  either  encouraging  or  not  objecting  to  their  learning  to  fire  weapons. 

A  cadet's  expressed  confidence  in  his  firing  ability  was  found  to  be  a 
limited,  yet  the  best,  single  predictor  of  bis  range  firing  scores.  Although 
items  concerning  prior  firing  e]q;>erience,  and  Items  concerning  cadet  and  parentr- 
al  attitudes  toward  weapcxis,  were  also  correlated  with  the  criteria  of  range 
firing  scores,  they  did  not  add  substantially  to  the  predictive  ability  of  the 
confidence  item.  The  correlations  of  experience  with  range  ocores  were  lower 
than  in  previously  reported  studies.  Intelligence,  which  was  correlated  with 
marksmanship  ocores  of  Army  basic  trainees,  was  not  found  to  be  an  effective  pre¬ 
dictor  in  thin  cadet  population.  While  whether  or  not  o  subject  had  qualified 
previously  was  not  generally  related  to  his  range  score,  those  few  individuals 
who  had  ccorod  as  Distinguished  Kiflemun  or  Experts  in  Junior  SRA  fired  signi¬ 
ficantly  hotter  tiian  the  remainder  of  the  group. 


PRSTEAINIIia  COSSElATSa  OF  TRADIFIRE  MARKSMANSHIP 
M«:dicftl  Research  Project,  West  Point,  H.Y. 

David  P.  Vielhaber,  MaJ.,  MSC  amd  Carl  0.  Lauterbach,  Maj.,  NSC 

A.  imOEUCTIOII 

Ib  the  course  of  a  study  of  "Rifle  Ferfozaaace  Uader  Coaditioas  of  Stress" 
(Research  Proposal  NusQser  3*  19^3) »  isformatioa  was  obtained  cnceming  New 
Cadets'  intelligence,  prior  experience  is  the  use  of  flreazms,  attitudes  to¬ 
ward  weapons,  and  parents'  attitxides  and  behavior  relative  to  owning  and  using 
firearms.  This  information  was  collected  in  order  to  determine  whether,  in 
considering  effects  of  stress  on  rifle  performance,  it  was  necessary  to  control 
for  individual  differences  in  intelligence,  attitudes,  and  experience. 

Previous  research  concerning  the  prediction  of  rifle  marksmanship  frcm  pre- 
training  data  (Kuaphreys,  1936;  McOuigan,  19^^;  Spaeth,  1921)  considered  the 
effects  of  a  variety  of  variables  on  rifle  performance,  e.g.  rifle  steadiness, 
firing  experience,  educational  level,  intelligence,  swchaaical  aptitude,  and 
mechanical  information.  However,  e  recent  study  by  McCaslin  and  McOuigan  (199$) 
suggested  that  of  all  of  these  variables,  iatelligeace  and  experienct  ware  the 
most  isqportant,  aad  that  the  reamining  variables  associated  with  rifle  marksman¬ 
ship  were  correlated  with  intelllgcaee. 

It  should  bt  Boted  that  these  previous  studies  were  conducted  on 
known-distance  and  fixed-target  ranges,  whereas  the  preseat  study  was  eondacted 
on  a  "Sralnfire”  range  with  electronicslly  controlled  "pop-up"  targets  appear¬ 
ing  at  varied  distances.  HeArertheless,  it  was  hypothesized  that  in  this  study, 
also,  experience  wou;.d  be  an  Important  pretraining  predictor  of  rifle  narksmanship. 
However,  since  the  range  of  iKtelligence  of  cadets  is  much  more  restricted  than 
the  range  for  the  Aray  basic  trainee  subjects  of  the  previous  research,  intel¬ 
lectual  aptitude  was  not  esq^cted  to  be  such  an  important  predictor  in  the  present 
group.  Instead,  it  was  felt  that  attitudes  tcward  the  use  of  firearms  mi^^ 
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beccn«  an  i»s>ortant  aspect  of  prediction  under  these  sircuaestances.  Therefor® » 
inforaastioD  concerning  subjects'  axvd  their  parents*  attitudes  toward  oimiag  and 
firing  weapons  was  obtained. 

B.  HBSHOD 

Subjects  were  51^  nenbers  of  the  Class  of  I967  for  whew  a  coaplete  set  of 
predictor  and  range  firing  scores  were  available.  Shortly  after  arriving  at 
West  Point,  tlM  clAss  was  adbainistered  a  questionnaire  concei'nlng  their  experi¬ 
ence  with  firearms,  their  present  and  past  attitudes  tessard  weapons,  and  their 
parents'  attitudes  toward  their  owning  and  usixjg  weapons.  In  addition.  Scholastic 
Aptitude  Test  Verbal  scores  were  obtained  at  a  measxure  of  general  intellectual 
aptitude. 

Two  criteria  of  firing  performance  were  used,  both  of  which  were  obtained 
approxlnately  four  weeks  after  the  questionnaire  was  adalnistered  and  during  the 
subjects'  initial  military  traixiing  period  at  West  Point.  The  first  was  a  prac¬ 
tice  score  (Field  Firing  l)  obtained  from  a  count  of  the  mad>er  of  hits  in  one 
hundred  shots  obtained  while  firing  at  known-distance  "pop-up”  targets  fron 
several  flrlijg  positions.  The  targets  remained  up  for  only  a  few  seconds;  if  a 
subject  failed  to  fire  in  the  allotted  time,  it  was  scored  the  umm  as  if  he  bad 
fired  and  missed. 

The  serond  performance  score.  Record  Firing,  was  obtained  on  a  different 
range  the  following  day.  In  this  exercise  a  subject  once  again  fired  at  elec¬ 
tronically  controlled  targets  which  were  visible  for  only  a  few  seconds. 

C.  R8SUL15 

1.  Distrlbutxcn  of  Responses  to  Qaestionnaire  Itesm 
a.  Prior  Firing  Experience.  The  following  susaary  of  responses  pro¬ 
vides  an  indication  of  the  extent  of  prior  soqwrience  areported  by  Members  of  the 

CililtwS  * 
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gua)? 


rifle? 


(l).  How  juuay  tiaee  have  you  fired  &  veepoa  (pi«tol|  rifle,  8hcrt> 


Buieber  of  Shota 

Fe«er  thaa  ^0 
50-100 
101-250 

»lor«  thu  250 


17»2 

U,2 

12.5 

iOO.O 


(2)  K%ve  you  takes  a  regular  course  of  instruction  in  firing  the 


Yea 

Ho 

Ho  answer 


kO,2 

58.8 

1»0 

100.0 


(3)  Have  you  previously  fired  tke  rifle  for  qpaalific&tion? 


Yes 

He 

Ho  answer 


Percentage  '•>f  CImmb 


100.0 


(U)  If  you  bare  pireviously  fired  tke  rifle  for  qualification,  check 


highest  level  attained: 


Failed  to  qualify 
Scored  NarksBUia 
Scored  sharpshooter 
Scored  eapert 


7.3 

31.9 

36.2 

24.6 

100.0 


(5)  Have  you  ever  participated  in  a  Junior  HBA  (Itetioaal  Rifle  Asso- 


ciatioa)  prograa? 


Percentage  of  Class 

18.4 

81.6 
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(6)  If  ycsu  have  participated  In  a  Jurdor  !QIA  pirogran,  check  high¬ 
est  level  attained: 


Percentage  of  Respondents 


Did  not  qualify 

5.U 

Pro-oarkmoan 

6.8 

Ifarksman 

21.8 

Marksman  Ist  Class 

10.9 

Shaz^sbooter 

41.5 

Expert 

12.2 

Distinguished  riflfanan 

1.4 

100.0 


(7)  Have  yax  ever  been  on  a  pistol  or  rifle  teas? 

Percentage  of  Class 


Yes 

7.8 

Ho 

88.1 

Ho  answer 

4.1 

100.0 

b.  Attitudes  Teward  Firing.  The  foUcsfing  suanary  of  responses  provides 
information  concerning  subjects*  attitudes  toward  weapons. 

(1)  If  ycwr  entire  class  were  to  fire  for  qualification  tomorrow, 
how  would  you  e^qpect  to  score? 


Percentage  of  Class 

In  the  highest 

15.4 

In  the  second 

1/6 

27.3 

In  the  third 

1/6 

30.9 

In  the  fourth 

1/6 

15.1 

In  the  fifth 

1/6 

7.3 

In  the  lowest 

1/6 

3.9 

No  ansuer 

.1 

100.0 

(2)  In  general,  ay  feeling  ttvard  the  firing  of  weapons  is  one  of: 


Percentage  of  Class 

strong  like 

54.9 

Moderate  like 

34.0 

Mild  like 

9.3 

Mild  dislike 

1.1 

Moderate  dislike 

.2 

Strong  dislike 

.1 

No  answer 

.4 

100.0 

k 


(3)  When  you  were  a  child,  did  yc«  want  to  own  a  BB  gun? 


Yea 

No 

Ho  answer 


Percentage  of  Class 


100.0 


(4)  When  you  were  an  adolescent,  did  you  want  to  own  a  firearm? 


Yes 

Ho 

No  answer 


Percentage  of  Class 


100.0 


Attitudes  Toward  Weapons.  The  class  responded  to  questions 
concerning  their  parents'  attitudes  toward  weapons  as  follows: 

(l)  Check  whichever  of  the  following  was  true  regarding  your 


father: 


Percentage  of  Class 


Bou^t  ne  a  rifle,  shotgun 
or  pistol 

Approved  ay  purchasing  such 
a  weapon 

Bid  not  approve  ay  owning  any 
weapon  except  a  BB  gun 
Bid  not  approve  ay  owning  any 
weapon,  including  a  BB  gun 
No  answer 


16.0 

100.0 


(2)  Check  whichever  of  the  foUowlag  was  true  regarding  your 


mother: 


Percentage  of  Class 


Bought  me  a  rifle,  shotgun, 
or  pistol 

Approved  ay  porchasing  such  a 
weapon 

Bid  not  approve  ay  owning  any 
weapon  except  a  KB  gun 

Bid  not  approve  ay  owning  any 
weai>on,  including  a  BB  gun 

No  answer 


23.7 

-15.0 

ino.n 


(3)  Check  whichever  of  the  followiag  was  true  regarding  your 

father; 


Percentage  of  Class 

Encouraged  me  to  learn  to  shoot 
firearms 

47.4 

Did  not  object  to  my  learning  to 
shoot  firearms 

34.7 

Preferred  I  did  not  shoot  fire¬ 
arms,  but  did  not  object  to  my 
shooting  a  BE  gun 

6.9 

Did  not  approve  my  firing  any 
weapon,  including  a  BB  gun 

6.3 

No  answer 

4.4 

100.0 


(4)  Check  whichever  was  true  regarding 
your  mother: 

Percentage  of  Class 


Encouraged  me  to  learn  to  shoot 

firearms  20.3 

Did  not  object  to  my  learning  to 

shoot  firearms  51.1 

Preferred  I  did  not  shoot  firearms, 
but  did  not  object  to  my  shoot¬ 
ing  a  BB  gun  10.5 

Did  not  approve  my  firing  any 
weapon,  including  a  BB  gun  11.6 

No  answer  6.5 


100.0 

d.  Summary  of  Questionnaire  data.  The  majority  of  the  class  (59*4%) 
had  fired  weapons  at  least  250  times  prior  to  caaing  to  the  Academy,  and  40^t  had 
already  experienced  some  course  in  rifle  instruction.  Less  than  one  cadet  in 
five  (l8.4^)  had  participated  in  a  Junior  NBA  program,  and  only  7*8  reported 
they  had  been  on  a  rifle  or  pistol  team. 

fieventy-three  per  cent  reported  they  expected  to  fire  in  the  upper  half  of 
their  class,  and  virtually  all  (98.2^t)  expressed  sene  degree  of  liking  for  firing 
weapons.  They  reported  their  fathers  overwhelmingly  (82.4^)  as  either  in  favor 
of  or  as  not  objecting  to  their  use  of  firearms,  and  43.2^  of  the  fathers  report¬ 
edly  bought  their  sons  a  rifle,  pxstol,  or  shotgun.  Mothers  were  less 
encouraging  than  fathers  ccnceming  their  sons'  earning  and  using  firearms,  yet 
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the  majority  (71.4^t}  were  reported  as  either  encouraging  or  as  not  objecting  to 
their  sons  learalng  to  shoot  fire^mns. 

2 .  Relationships  Among  Predictors  and  Firing  Performance 
Table  1  presents  the  Intercorrelations  among  the  questionnaii’e  items,  SAT 
Verbeil  Scores,  aiid  the  range  firing  scores. 

Table  1 

Intercorrelations  Among  Questionnaire  Items,  SAT  Verbal, 
and  Range  Firing  Scores  (N*51**) 


Kote;  Underlined  entries  are  significant  at  least  at  the  .05  level. 

Asterisked  variables  are  dichotoocws .  In  estimating  the  correlation  be¬ 
tween  dichotcmous  variables,  tetrachoric  carrelaticms  were  .computed.  For 
correlating  dichotcmous  variables  with  continuous  variabl’SfS'Jjt^iaerial 
r's  were  calculated. 

The  rasainder  of  the  entries  are  product-moaent  r's 
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The  modsinite  correlation  between  the  field  firing  (practice)  and  Record 
firing  criteria  (r  *  .49)  indicates  that  doing  well  or  poorly  in  the  practice 
session  was  not  as  powerful  a  deteminer  of  performance  in  firing  for  record 
the  following  day  as  night  have  been  expected.  Previous  studies  have  indicat* 
ed  reliability  coefficients  (stability)  of  rifle  scores  ranging  from  .81  to 
.88  for  repetitions  over  the  same  course  using  known-distance  targets  (McQuigan» 
1955) •  Several  of  the  predictors  were  reliably  related  to  the  firing  scores, 
but  nooe  of  these  relationships  were  high.  The  cadet's  own  prediction  of  his 
performance  (confidence)  had  the  highest  correlation  wit>  le  two  firing  scores, 
correlating  .22  with  field  firing  and  .24  with  Reco  firing.  The  desire  to 
own  flreams  as  an  adolescent,  reported  parents'  attitudes  '  /ards  uaing  and 
awning  weapons,  and  previous  experience  in  tema  of  sheer  mnber  of  shots  fired, 
correlated  between  .11  and  .17  with  Record  firing.  Prior  firing  experience  re¬ 
lated  generally  much  leas  to  the  subsequent  range  firing  scores  than  was 
reported  in  previous  studies  using  known-distance  ranges.  While  previous 
quail  fica\>j.oo  (whether  or  not  a  cadet  had  succeeded  in  a  rifle  qualiflcatioo 
courae)  was  not  consistently  correlated  with  firing  scores,  those  few  indivi¬ 
duals  who  had  qualified  aa  Distinguished  Riflemen  or  Sxpert  in  Junior  HRA  scored 
higher  on  the  trainflre  range  than  the  remainder  of  the  group  (t  >  2.16,  £<.05). 
As  had  been  tentatively  elected  for  the  cadet  pcpolatlon,  general  intellectual 
aptitude  (as  measured  by  SA*"  verbal)  was  not  related  to  "tralnfire"  type  range 
scores  or  to  any  of  the  experience  or  attitudlnal  items  on  the  questionnaire. 

A  number  of  substantial  and  interesting  Intercorrelatious  aswxg  the  ques¬ 
tionnaire  items  merit  conment.  It  is  not  unreasonable  to  find  that  the  hipest 
inter correlations  in  Table  1  are  among  the  parental  attitude  itesu.  It  would 
have  been  suzprising  if  the  parent  who  was  in  favor  of  bis  aoo  owning  a  weapon 
bad  not  also  encouraged  him  to  use  it,  and  the  correlations  svqppox^  such  expec- 
J-Ations  (r's  «  .69  to  .72).  The  substantial  correlation#  (.56  to  .83)  found 
between  the  attitudes  of  fathers  and  mothers  indicate  that  eadeta  reported 
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conulder&ble  coosistency  is  ths  views  usd  behavior  of  their  parents  caaceming 
fireaxaus.  Another  grca^>  of  interesting  listercorrelationn  are  the  several 
moderately  strong  ones  moog  past  estperience  (number  of  shots  fired),  parent 
attitudes,  and  c(»ifidence  (cadets'  predictions  of  scores).  Ihese  correlations 
range  from  .28  between  number  of  shots  fired  and  reported  mother's  attitude 
toward  the  use  of  weapons  to  .^1  between  the  coefideace  measure  and  father's 
attitxide  toward  using  weapoas. 

Since  each  of  these  Intercorrelated  pzedictors  were  correlated  to  gome 
extent  with  record  firing  scores,  multiple  correlatioaal  techmiques  were  used 
to  detexaine  whether  ths  paront  attitude  items  amd  the  comfidenee  iteoi  could 
predict  better  in  ccmbiuatlon  than  singly,  amd  to  detexsdne  which  items  were 
the  most  powerful  predictors,  the  comfidenee  item  amd  esiperience  (nuiher  of 
shots  fired)  were  also  xised  in  combination.  Keither  mltlple  correlatlom 
reached  ,25,  so  that  the  single  correlation  of  .24  between  confidence  alone  and 
record  firing  was  not  measurably  Improved  by  adding  the  parent  attitude  or  ex> 
perlence  variables. 

S«  DISCUSSICK 

In  attempting  to  discover  seme  of  the  antecedent  factors  helping  to  ae> 
count  for  varlatlcms  in  trainflre  rifle  scores  of  lew  Cadets,  it  was  found 
that  several  cadet  and  parent  attltiule  iteam,  as  well  as  amount  of  past 
ejqperience  with  flreaxms,  were  related  to  these  rifle  scores.  Hewever,  certain 
problests  arise  in  integrating  these  findings  with  results  of  past  studies. 

For  ezaimile,  amount  of  caperlencc  with  votpcaa,  as  izdicated  1^  the  ques- 
tionnalre,  was  considerably  less  predictive  of  rifle  scores  in  this  population 
than  had  been  found  for  other  groups  on  known-distaace  ranges  (McCaslln,  19^$). 
This  discrepancy  is  perhaps  attributable,  at  least  la  part,  to  the  greater  com> 
plexlty  of  firing  on  a  txalnflre  range  with  "pop-tp"  targets  at  varying 
locations.  It  my  also  be  partly  attributable  to  possible  dlffermaces  of 
cadets  relative  to  oti?er  groups  ir  regard  to  factors  such  as  range  of  experience. 
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intelligence,  interest,  or  motivation  to  exceed.  Aa  has  been  suggested,  in¬ 
tellectual  aptitude  as  measured  here  nay  have  been  ineffectual  as  a  predictor 
because  of  the  more  restricted  and  higher  range  among  cadets  ccmpared  with 
subjects  of  other  studies.  It  would  be  of  interest  to  deten&ine  whether  con¬ 
fidence  would  likewise  be  a  relevant  factor  in  non-cadet  groups  where 
intelligence  and  experience  have  been  found  to  be  the  principal  correlates  of 
rifle  marksmanship. 

Among  the  more  Interesting  findings  were  the  relationships  of  experience, 
parent  attitudes  toward  weapons,  and  confidence  in  ability  with  the  criteria 
and  with  each  other.  Cadets  who  reported  their  parents  as  being  favorably  dis¬ 
posed  toward  awning  and  tislng  weapons  tended  to  gain  more  experience  with 
weapons,  to  be  more  confident  of  their  firing  ability,  and  to  achieve  higher 
record  firing  scores.  Hcwever,  fhvorable  parental  attitudes  were  not  found  to 
be  related  to  a  greater  liking  for  weapons. 

It  most  be  kept  in  mind  that  none  of  the  predictors,  including  confidence, 
had  even  moderately  strong  correlations  with  the  firing  criteria.  Such  limited 
validity  may  be  partially  a  result  of  tbe  often  limited  reliability  of  single 
questionnaire  items.  It  may  also  be  related  to  situational  factors  and  the 
probably  limited  reliability  of  tbe  rifle  score  criteria;  their  .limited  relia¬ 
bility  is  Illustrated  by  the  fact  that  the  correlation  between  Field  Firing  and 
Record  Firing  is  (»ily  .49.  Factors  specific  to  the  range  situation,  such  as 
rapid  early  learning  by  cadets  inexperienced  with  weapons,  weather  changes  with¬ 
in  and  between  dsys,  differences  in  firing  lane  difficulty,  intercoapany 
differences  in  physical  condition  and  alex’tness  associated  with  train5.ng  scbe'^ule 
sequence,  differences  in  ccspetence  and  interest  of  coaches,  and  so  forth,  may 
have  acted  to  lower  the  reliability  of  the  firing  scores  and  thereby  place  a 
ceiling  on  how  wen  an  item  could  predict  these  scores.. 

The  correlations  of  the  predictors  with  the  criteria  of  range  firing  *fsor«« 
were  recalculated,  controlling  for  effects  of  firing  order.  This  procedure 
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presxaoably  cootroUed  for  factors  associated  with  day  and  tiB*  of  day,  such 
as  weather  cbaxige,  and  interccBgjany  differences.  The  recalculation,  however, 
revealed  no  pattern  of  Increase  in  the  validities  of  the  questionnaire  iteEa, 
and  it  would  sem  that  a  sore  exhaustive  study  would  be  necessary  to  sort  out 
skost  of  the  possible  contributors  to  the  sources  of  variaticms  in  cadet  rifle 
scores. 

Of  the  few  cadets  who  bad  achieved  high  levels  of  skill  in  Jisnior  BIRA, 
most  also  fired  well  on  the  Irainfire  range;  however,  the  overall  pretraining 
measures  used  In  this  study  had  limited  predictive  ability.  It  does  not  ap¬ 
pear,  therefore,  that  range  firing  is  sisqply  a  BHsasxxreewnt  of  previously 
acquired  skill  and  achleveaent,  as  reported  by  cadets,  but  ratber  may  depend 
largely  on  the  rifle  training  program  at  West  Point. 

For  further  study,  a  practical  sat  of  questions  coocems  the  sactent  to 
which  confidence  of  cadets  in  their  firing  ability  is  modified,  or  is  Modifi¬ 
able,  in  the  course  of  training,  and  whether  increase  in  confidence  as  a 
result  of  training  results  in  isgiroved  rifle  performance.  It  may  be  that 
measurable  confidence  in  one’s  ability  is  associated  with  other  kinds  of  p«r- 
forsBAnce. 
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